Innovation: Tomotherapy planning requires some unique parameters such as pitch and modulation factor which conventional IMRT planning does not need. The limit of gantry rotation speed, couch moving speed and constant dose rate also restricts the dose prescribed per fraction. This study, using a digital phantom which simulates a typical head and neck case, explored a range of all planning parameters to demonstrate their effect on dosimetric quality and treatment efficiency.
We constructed a digital phantom with common structures usually seen in head and neck treatment planning (Figure 1 ). The target was 10 cm in length. Planning objective was to cover at least 95% of target with 54 Gy, while to limit maximum dose of serial normal structure (S-NS) 27 Gy and mean dose of parallel normal structure (P-NS) 35 Gy. The reference plan used conventional parameters: jaw 2.5 cm, pitch 0.287, modulation factor 3.0, 200cGy per fraction and included a 2 cm ring structure in optimization. Isodose curve of a representative axial slice was shown in Figure 2 . Fourteen plans were made with each parameter varied in a range ( Table 1 ). The key dosimetric properties and treatment time were compared on six selected plans ( Table 2 ). All jaw sizes generated simile dosimetry of target and critical structures, buy had very different mean body dose and treatment time. A very small modulation factor (M=1.5) failed to spare critical structures. However when modulation factor was lowered from 3.0 to 2.0, similar dosimtery was achieved with 29% less treatment time. A low fractional dose (100 cGy) planned with similar parameter as reference plan had much inferior target coverage (V100% =85.6% vs V100%=96.4). We conclude a balanced set of parameters can yield a dosimetrically acceptable and treatment efficient plan. For this simulated case, jaw 2.5 cm, pitch 0.287,modulation factor 2.0, 200 cGy or above per fraction and use of a 2 cm ring structure in optimization, can produce satisfactory dosimetric result and reasonable delivery time. Figure 1 A digital phantom with target, parallel normal structure (P-NS) and serial normal structure (S-NS). 
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